Predicted energetics and properties of rare-earth ferrites films grown on cubic (111)- and hexagonal (0001)-oriented substrates.
First-principles calculations are performed to compare the energetics of several phases, including hexagonal polar P6(3)cm and perovskite non-polar Pbnm-like states, of epitaxial RFeO3 films (with R = Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er and Lu) grown on different cubic (1 1 1)- and hexagonal (0 0 0 1)-oriented substrates. The P63cm phase is found to be the ground state for large enough in-plane lattice parameters in all investigated RFeO3 films, and its polarization is tunable by the amount of epitaxial strain. Series of available substrates allowing the growth of hexagonal polar RFeO3 films, as well as other phenomena of fundamental and technological importance (e.g. different ground states and coexistence between several phases) are also predicted.